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Bin.-(CH2)n-X 




(Bin. fi-^S: (A) ro{k^ifeSrStrlE^X«^ji3iC«: 



Bin.-(CH2)n-x2 



ttS, XMSig^S, X«^Nny>-J®^. n«l~2 0 

Kb 2 1 




{^^. B i n(:i-^^ (B) (0\\L^m^m^^miL\± 
^-a^KT-fc*?. ¥J^-&> -NH-CO-, -CO~NH 

Au. Ag. Pt, ITO (-r >v^^!^A>^X^ifc:4^) 
XliS n02;i^^3lS^$ix. SulE-fl^^ (A) *3j:i>*— 
fl^S (B) 60B i n. (D^^1l^^-5L\m.^m^\^X.'0ll^ 

H 2S;i=^^<^NH-, P03H£;5^^(OP03-. -S- 
S-M^:d^^<DS-S. Si (O CHa) 3;0>?>(7) S i - 

[{b3l 



xtG 




:7 — 



[IS^Jt^Sl — flS^ (B) tC4ott5A r ;i^*^H (R^ 



40 



so 



[0 0 0 1 1 




3 

[0 0 0 2] 

G) tm^^m^{*owm.yi]:r.:^-/i^^- (x) m^-^ 

[000 3] *ia^^5Kic*3(tS*3t«^ff(^Xi^^fB 20 

[0 0 0 4) mFf2g^(:i*5{t5Ti^7"-^«-^«:(4. g 5, 
5T :/nv^^h.|^ (l/^*5t^>.5LB.)K) ) -^JlgW^/i 

»5)-^^SrJ^fi8;-r 5W5E'^i:«®UTtTV>5 (Hirosh 
i Imahori.et al:J.Phys.Chem.B 2000.104.1253-1260, 
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T>'7"-^-^1S^^iSrSSgLTV^5 (i^S2 0 0 0-1 2 
0 5 1 1 ■§-) „ 

[0 0 0 5] mllE^t^Jt-^-T'/K-ML.T. TVx-:h^T' 
irUr. *^?^^^t4^i54^(^;^^5>^^ (Ceo. Ciafi 

t'(Dyv-U':^mmm ^^m&itm^^^i$itL-xi^ 

SflfS-IS^ (B) T-^$^^5H7£^gBijai^^li]K^ 
^iSgLT^^5 (#iB^Pl 1-0 6 5 1 3 6-§-) „ 
[0 0 0 6] L/5^L/<C^5e,, $f5feOTV7"^^{b-^!^*3 

[0 0 0 7] 

^s.xa^mi^mm±i,z.Mm Lf:i*ffl'i±w*M/iAx6ti 

^^^^ (tK/u^w- y v-o^fiflc, =r-v'— j^'tk y-^ 
-) > 7^n->r-:/ , ~>T=^fe*. 

#y3i>4|, i|#7}Cn v-vft°y v-fb-g-fe^as^^t^^ (® 

M.mvxmm:^^m(otskm%:msiv±o 

[0 0 0 8] 

let 19—^^ (A) T'^^nSJl^'n^-v^fy >a5:9-^ 
*-r5:^^vi'dfJ- K-f-fb^feSOS-flS^ (B) T-^$ 

[0 0 0 9] 

[fks] 
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[0 0 10] (Bin. fi-^^ (A) (Dit-^m^mm 



Bin.-(CH2)n-x2 



10 n f;i 1 2 0 (DMm 
[0 0 1 1 1 




[0 0 121 i^^. B i n(^— 15:^ (B) (Di\:.^m^ 

s^Sj^t/XMi^^-g-ST-fo^^. ^M-a^. -NH-CO-. 
-CO-NH-. -Ph-. 4}^c(l~C0-0 

*bT^/^T^^g:V^:7 3l:::l/^S. n 1 1 M 

[0 0 1 3] »SU<fi. Stt:±lC?i^^^tt^^jaXfi 
^^ffJi, Au. Ag, Pt. I TO (^Vv?^7Av^.X 
^Ibife;) 3^fiS n02;^)^bilg^^ix. MIE-fl^S^ (A) 
*3J:D«-^^ (B) COB i n. (D^m'i^^JL\^W^W^^ 

NH 2S75^ibi7:>NH-. P02Umf)^h<DP0 
3-. -S- S-^'g^;&^^(7)S- S. S i (OCH3) 3 

T'(DT/i-:3^/i-S) "C*>5:: ^^#^S:i:-r5S^rlB3t::3l;f^/^' 
[0 0 14] 

[{b7l 



xCG 




40 



[0 0 15] J:*9iif^b<{t-«^ (B) tc:4bMt5Ar 
[0 0 16] 

[^ksl 



[0017] 

-To 
[0018] 

[ft: 9] 



so 



(5) 
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1) chloranil 



CHO 



2) NEta 

3) BFa-OEtg f p'S 




5% Pd/C 



H2 



4(y. 10%) 




6 ( y. 63% ) 



KSCOCH9 



THF/MeOH 




Br-(CH2)irCOOH 
CDMT 

^•^p \ A^methylmorphofine 
5 ( y. 40% ) 



7(y. 88%) 



KOH 



THF/MeOH 




NHCO-(CH>}.i— SH 



2(y. 88%) 



[00191 SJS^ 1 ^(Oit-tm 4 O-g^^ 20 
2, 4-v?7«^/^fc'nz— (2. 16mL.21 , Immol) i3J:t5 
ha^XT/U-T^fc K (1.87g.l2.4mmol) SrlLt^ 

^jS:7^;;^r34j{-CH2C 1 2 (SOOml) {^^JDx.6o Jl-g^ 
i^^N2T'>'^^i; h y :7/U;^ng^g^ (0.19mL,2. 

47mmol) ?r*Px. #^ixfcS;^^* 1 . 5 ^Kit«^i- 
€>o ^S5^0. IMNaOH (200mL) . ftV^T-7K (200 
mL) r*?5fer^L. 32 S04T-g:i^. MiS. i^ctr/n 

y^^figiKi^h/i-^v (50mL) Knmm^-^. ief^\i^x-m,^ 

4^tC^n^:^/U (2.73g.ll.lmmol) ^^JP;t5o lO^F^T 30 

h y^>5^y-/vr (8mL) isxu^y^yit 

Tt^r^m^'ry—V (7mmol) ^;!3P;t/cio ^-g^^fe^ 1 . 5 
llH]100mL<D7K4:fl3v^T3[HItttUL. ^^JJt 

^b^^4C0iHNMR : (270MHz.CDCl3 ) 6 8.38(d.J=9 H 40 
z,2H) ,7.53(d.J=9 Hz,2H) ,6.02(s.2H) ,2.56(s,6H) , 1 .36 
(s , 6H) ; F A B -M S m/z370 (M+H^ ) 
[00 2 0] Si^^^ 1 (Dit'^m 5 <7:>'g'fig 
THF (40mL) ^{Z.mW.it'tm A (250g.0.678mmol) S: 

'&ite)4;6S^^{cilx;^n5^T% ;^7-7}^'>'±tc 5 P 
'g'*fel5 91.2mg (i|X^40%) *»^Co so 



fb-^i^St^^ HNMR : (270MHz.CDCl3) 6 7.00(d.J=9 H 
Z.2H) .6.77(d,J=9,2H) .5.96(s.2H) ,3.48(br.s.2H) ,2.54 
(s . 6H) . 1 . 49 (s , 6H) ; F A B - M S m/z340 (M+H* ) 
[0 0 2 1] SJS^ 1 (Dit^m 6 <D^J^ 
2-i^ u u-4,6-v^;^ h ^ v--! .3,5- h y T v^:/ (CDMT:840 
mg,4.8omol) , 12-3^n^ K*r ;^ ^^S^ (1.12g.4mmol) (7) 
THF (30mL) ^ffitC, N-^/l-7j^ y V (0. 53mL,4 .8mmo 

1) ot:^vl:^ov^r}STL. ox:x^5^mm.w^wm 

ir^o fb-a-^S (120mg.0.354nmiol) ^Ot: 

it-^f^e^UQmg (iR*83%) ^^Co 
fb-g^^SCO^HNMR : (270MHz , CDCI3 ) 5 7.68(d.J=9 H 
Z.2H) .7.24(br.s.lH) .7.22(d,J=9, Hz,2H) ,5.97(s.2H) , 
3.41(t,J=7 Hz.2H),2.55(s,6H).2.39(t J=7 Hz,2H),1.8 
8(quintJ=7 Hz,2H) , 1 . 76(quint. J=7 Hz,2H) , 1 . 42 (s,6 
H) , 1 . 2-1 . 5 (m, 14H) . F A B -M S m/z601 (M+r ) 

[0 0 2 2] SiS^ 1 (0\\L^m 7 (D^^SL 
fb'&fee (85.0mg,0.142nimol) ^X.xy^^:^^^tl J>s 

(51mg.0.45mmol) Ori^ y — y'U- TH F (l:l=v/v.lOm 

5, h/L.:nv/g^®^:3i^7U (19:l=v/v) ^^ai^^^i"^ 

i^y ;^7y>'u^fflv^fcp^7 i^v-^^ Y^yy ^—^m 

V>T{t;-g'iKl7Sr74.6mg(iR*88%) ^?#:rCo 
^t-g^ifel 7 0> HNMR : (270MHz,CDCl3) 6 7.69{d,J=9 H 
Z.2H) .7.18(d,J=9 Hz,2H) ,7 . 15(br .s, IH) .5.97(s.2H) , 
2.86(t.J=7 Hz.2H),2.54(s.6H),2.37(tJ=7 Hz.2H),2.3 
2(s.3H),1.73(quinr.J=7 Hz 2H) . 1 .56 (quint, J=7 Hz, 2 
H) . 1 .42(s,6H) , 1 . 2-1 .5 (m. 14H) ; F A B -MS in/z596(M+ 



(6) 
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[0 0 2 3] gWfl:-g-ifei-r-fe5SJ^?^i©{k-a-i^2<o-& 

^l;-g-ife7*5j:T/KOHcDp< ^f/— /U-THF (l;l=v/ 

v) mm^. mm. a*#ia^T(c*3v^T, 56^rsmm 
ni^'-eam-rso affi^sr«i*Na2so4±-ciej!siL, 

^/u- (19:l=v/v) ^^tamt-t^'yV :>Jir'ji^:tm^^fzy 
(|R^88%) ?r#fc. 

{k-g-i|^2<7)' HNMR : (270MHz.CDCl3) S 7.68(d, J=9 H 
z,2H) .7.51(br.s,lH) ,7.20(d,J=9 Hz.2H) ,5.97(s.2H) , 
2.52(s.6H),2.50(qJ=7 Hz.2H) .2.37(t.J=7 Hz2H).1.72 
(quint, J=7 Hz,2H) , 1 .61 (quint. J=7 Hz,2H) , 1 .42(s,6 
H),I.2-1.5(iii,14H);FAB-MS m/z596 (M+H* ) ; UV-vis 
(CH2CI2). (log O 249 (4. 43), 307 (3. 60), 358 (2. 5 

5), 502 (4. 92) 

[00 24] ^ii^mm(Dmm 

Au (111) ffJU^-^fciEmcOgerSffidlOOOA 
m^(D^ m^mW (R) =1.1) 

(C200A(OJ?[$(0^ (a^^^ (R) =1. 5) ^M^m 

lcXtl^mmz.pkm0iX'm^XiX (anneal) $tLS„ 1. 
2/Au(l,3/Au)(Djg^*55'^lKdS*®«tCj:t) Au (1 1 



1) mm:mm±iz]fm^ti^o ^mm^<o^^mi-t. ^ 

SS>isi0;aM(D{li-e-i^l*jJ:U!2 (xmt'^i&2_iaXU 

3) ^^^-rscHzc 1 2^fflv>T, ^^sammk* 

^^^l^/55^^-rS*T-2 OB#F^*^(tTtf*^nao 
(soak) ^SSI4CH2C 1 2r-^»j^^$iX. T/U 

±X<Dm.mt^&-}mW-i. {*lfFAuftffl«11 (0.48CII1 
2 ),P t !7-l'^-*rm^*3J;r/Ag/AgCl(tSjftlKC 1 ) # 

(Bioanalytical Systems IncSS) . ?rfflV''TfToyho 
\,2/ku'P<Dit-B-<i^ 1 31 P-fe VCOT y — Kt°— 

i!'»mi^S;«i>Pj*^^tL5„ l,2/Au4'©'fl:-&!fe)2<OSi« 
t&^KOBilf;{i»P>. 'fk^!^2(OS-&SB«aia{k* 
^^^M'f'0^7i'®«#,^{42/Au(D*/l'K«#^i: 1^ t^-e 

[0 0 2 5] D. 7:yy'i-it-^^:&.vm^^mmit-B-!^ 
i-KfSf'L^^x/i- (mM^mun) T'fc5-^^(B)o 

[00 2 6] 

[<b 1 0 ] 



HS-(CH2)ii-0 



Fe 



NHCO 




CONH 




[0 0 2 7] 19 iZ^^fk^igb iT^T-fit-^m) X fiaj 

x.(5HfrfS-a^;s: (a) coit-^m. MrW&^\aimmA. x 



HS-(CH2)ii-CO] 



[0 0 2 8] 
[{k 1 1 ] 



CH3 




[0 0 2 9] t<Dm'^'tti:m't^E.mj^it^mm\^xM 

[0 0 3 0] iaiSr#,BgLTK?g-rSo :fe®«i-h©, A so 



(Fc) yi' (P) -CeoE-Tcm -Cfllfig^ 

^xTv^-So Yl:^'t)2»i, /jfn:^--:^!^ y i^ss^ (b*) 



(7) 
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m <o^/i-y >( V >'^^ (p) {z.^mm:i^^^/\y^-^ 
W) (EN) ^^r-roT^-r5coT% mmmm^T^mum-t 

l>7t [Ceo -eft«®±t:im^^^^4{l:T*t ^fci^icm 

[00 3 1] ^mM±,X<Di\:.^m 2 co-fi3g®e^;t^yu 
yP^-tb. 2. 4 5 e V<^^at5^i:^5T*^5o {k-^* 

2<D^mi^^s (i^T. 2/Au) ±.(D-m^mitwsL 

1. 2 3V (Ag/AgC 1 #RSil:®t-^LT) .hSte 
2 0 Vt/jr^o *:^3^#^^«^bfctufie 



12 



10 



^.jV^^I^W) (EN) fi. >ft:'g^ifef2£D' B'^O^fjfb^^^l 

(Dif^j\^y ^ i^n^ (p) it^^i^x<D 

' P*^>hCso^(Dm^^W} (ET) :fcJ:U«m(«l)gc< F 

c;5.(bP-*-^om^^s!j (ET) mm^m^ 

^s^fe/^ft-r^o ^f^-r^cso- -It. m^^o2 (02/02* 

■=-0.48V) *Dj:t^/;^fc(i7«^/i-t:*;rD— (MV 
2*) (MV2+/MV * = -o. 62 V) (DXoti:ii:mM 

h Mmm ^<D:^\p]^^n^ (vectorial) m^(Dm.tl^ 

"^mm^m^m v ^ e> n § {k-g-^fe? i^t52(DCH2ci2j^ 

S 1 (C^f o 

[0 0 3 3] 
[^11 





1 : 2*^ 




-'^mol 








1 


2 


5l0nm 


430niD 


0:100 


0:100 


0(0) 


3.7(0.016) 


1.6 ± 
0.3 




10:90 


13:87 


0. 40 (0. 0053) 


2.7(0.011) 


8. 9 ± 
1. 3 


12±2 


25:75 


29:71 


0. 94(0.014) 


2. 3(0. 0094) 


2l±3 


19±3 


50:60 


43:57 


1. 6(0.023) 


1. 2(0. 0051) 


45±8 


20±3 


75:25 


63:37 


1. 7(0. 03) 


1.0(0. 0042) 


50±8 


21±3 


100:0 


100:0 


1.9(0.039) 


0(0) 




22±3 



c=^^iBJbi7> , (l:430nm;2:510nni) 

d «=<i/e)/ ci(i-io*)] .i=(wA)/(hc) (cir-e, \\^%m^m&. o\-tm 




(8) 



13 



m (5 0 ±8%) Sr. ffliev^x^T^A (^) Srffl^^fef^ 

[0 0 3 5] #n>-i^t'y >-gl5^ ab-g-i|^2{C*JltS 
B) IS. 5 0 2nm ( e =8.5xlO<M-'cm-' ) icmm^i^ io 

ff<^®l|X^^i^t,S^#(0®e-fi«ttS (~5ns) ^ 

eaUXb, (~420nni) (;i^V^®J|X*3 itS'iStfeM 

y-NH N=/ 

HS-(CH2>ii-CONH-< y-i > 
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{cm^iitf^^t-J:«9> 0 2 (Fig. 3a){C^^iX 
2 (7)^3t^7fe«mb^i^ 1 ^(O^^ji^y ^ V >U6^<D 
I^C (Amax =508nm) X*h^ . K^*(i{t;-g*ife 1 / A u 

--o?aj^6<j/^:3i^^/U:3E^-^K) (EN) ?SKi-5yha?>(;i. 
\\L^m2}im^(0^^(0^f^'^ (spacer) ^^^i^jvy 
^ V >^m^t^^3 iSXT. 2. 3/Auci:V>^) 

10 0 3 7] 

[<t 1 2 ] 



V7 



[0 0 3 8] <J: (7)i!i^ g eiaj|6lt:¥^>^J3I^. {t:^^ 2 

*5j:Uf3 (5 0 : 5 O^yUit) ^T^tfCHz C 1 2^?S?;5^ 

Au (111) ■^-r;«7Sflc±{;i*K«$ii:5r 
<ti9l^ML/Co 2, 3/Aui7)*^;^-<>:^ h/U-fl. {b-^ 
fel (^ex=510nm) S/c{i{l::^#?3 (;iex=420nm) (D^if 

a x=654,716niD) :^^h(D^^(D^:^^^m^tl. 30 

l^tim-^ (^e»=650nm) . 2, 3/Au<7)ae^-<i5' h 
/U{t2, 3/Au<7)PJ5iR>^-<^ h/L-i: J:<— S:-r5 (HI 

-^■^^^f^-W^ «3Sni^./l.:3fJ-^tf, (EN) 

3S fiJS^^>/^^~^i!) (EN) 1, 2/Au1^ 

^f^. 1 P*;5*bC6o-^OiSv^m^^i!) (ET) 

P>q CO @ 3^ L T 1/ ^ ^5 r Sr 3* < L T V ^ 5 o 

[0 0 3 9] iaifc:S-^<*m8Kco5I^Sr5iSi-§:^>!) 
tC. Au/l, 2/MV2*/P tSftirJ&lTT-f^i-^H 

(c 4o tt 5 ^®ffi±cofk^^ 1 *5 J: t/ 2 OS-^ SB so 



WT [m»S^?S : m^^^-H-y^-i: bT3 0mM(D^ 
^/U'lf;^n— (methyl viologen (MV^* ) 4r^tf 
O2~tSf0 0. IMN 32 S04®?^ ; AtlMtl : 3 8 0 
/zWcm*2 ; ^iP«£E : -200mV. Ag/AgClSH 
t;i^LT] XnotZo 0 3 (Fig. 4) Ji. Au/^k^^Kl 

i/Mv2*/p tm.i&(Di^m^^^ h/i-^x-o^^mm± 

(D 1 , 2/Au (5 0 : 5 0) (D^Rl\^y^^^ h/Uir^it 
L^hAu/l, 2 (5 0 : 5 0) tffiSfecO 
iEa^^i^ h/^Sr^-To Au/<t:-&i^l/MV2*/P t 

y.^^ h/i^t—^l.. 4^'n>--v?ey ^^a5{i;557tm?)ft{c 

<o» B*;5^^®-7-^^ y (02*5j:rmv2o --(DiS 

«<^7t^e«^^i!j (ET) t^^-v)^ ^\^m^^mM 

-r^ m\) o \.t^\.fj:t^h. Au/>fb'&ifel2/MV2* 
/P t ||?a(7)fi^^lR* [1. 6±0. 3% (510nm) ] 
(i, Au/2, 1 (5 0 : 5 0) /P t 

S^lK^ [4 5 ±8%. (SlOnm) ] ^m\^):t-<XJ±m 

v^fy >'g(5<a:<D;9-<7)^f;iit-<T*^)3 o^W}^t^'^\^\ 

[0 0 4 0] i^±^C:^oV^T^^. r^y^-t-^tS^i^^ UT/J^ 

mx^tLt^. ^n>— i;?ey :^a$55'Sr. :^/i':7^y>^« 

^ (7}fyu:7w' y V<^)#fl:^2|c. :^y =i^-^— J?>AKy -7— ) . 




15 

ti. mmuuti^x. p I TO (-r vv^^7ix 

[004 1] 

xm^^titc^xmhm\^^^'¥-i\^m (so ±8%) 
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[113] Au/{k;^#?2/MV2-/p tm?te.<^ft.S^ 

hyW*5j:t^^®^±0 1 , 2/Au (5 0:50) 
h7^«!rAu/l, 2 (5 0:5 0) /MV 



imi] 



e 




M V * W f^/Hf yj- o — y 
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[1112] 



(a) 




350 • 450 550 

St &/n m 

( a ) BftlR^-i irh/\^ : ^iM^it-^^ 2 igg&BSHk'&i^ 1 
j/y->a<.)Kl={k:^«j2<^^3t (ISbjajtilfeSa. ex=45Qnin) 

em=6SQiiin) 
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ims] 

> 1 1 I 1 1 I I 1 1 I 1 1 1 1 I 1 1 I 1 1 1 1 I 1 1 I 1 1 1 1 1 1 J 




400 500 600 700 

•^^^ Jt8£6Sl=Au/U (50:50) /MV**/Pt mteWf^fflX^^' h^V 
i;2/Aufl5SRJ|5I>^-<^^ b/U CU (50:50) /Au ) 



